' -bis(salicylidene)-3,5-diaminobenzoic acid (H 2 B) has been synthesised and characterised by UV, IR, 1 H and 13 C NMR spectroscopy. The Hg(II) and Ag(I) complexes of H 2 B were synthesised and characterised by UV and IR spectroscopy together with ligand to metal mole ratio by Jobs variation method. The IR spectral study of H 2 B and its Hg(II) and Ag(I) complexes showed that both metal ions coordinate through the two nitrogen atoms of the azomethine group and the two oxygen atoms of the deprotonated hydroxyl group of the salicyaldehyde moiety. Solvent extraction studies were carried out on Hg(II) and Ag(I) complexes of H 2 B using CHCl 3 and CCl 4 as organic solvents respectively. Studies were conducted on the effect of time, buffer pH, mineral acids, salting-out agents and complexing agents on the extraction of Hg(II) and Ag(I). Maximum extraction of Hg(II) and Ag(I) using H 2 B was observed at pH 8 and pH 8 respectively. At 2.0 M HNO 3 and 1.0 M KNO 3 up to 99.01% of Hg(II) was extracted. At 0.01 M HNO 3 and 1.0 M EDTA, Ag(I) was successfully separated from an aqueous mixture of Hg(II) and Ag(I) using 1% H 2 B/CCl 4 .
Introduction
The use of organic compounds with good ligating ability in the synthesis of metal complexes is replete in literature 1 . This class of organic compounds are also employed in extraction and or separation of heavy poisonous metal ions from different media. Many interests in the later are due mainly to the biological importance of many heavy metals. Other different methods used to remove heavy metals from solutions include complexation 2 , precipitation 3 , adsorption and ion exchange 4 . However, removal of trace quantities of heavy metals is a limitation imposed by these methods. In this article we report the investigation of complex formation and the extractive ability of N, N ' -bis(salicylidene)-3,5-diaminobenzoic acid on Hg(II) and Ag(I) from aqueous media under varying conditions.
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3,5-Diaminobenzoic acid (Fluka), salicylaldehyde (Aldrich), HgCl 2 (BDH) and AgNO 3 (BDH) were analytical grade and used supplied from commercial sources. Standard solutions of Ag(I) and Hg(II) ions were prepared in a volumetric flask by dissolving appropriate quantity of AgNO 3 and HgCl 2 in distilled water. All mass and pH measurements were carried out using Metler E-2000 and Fisherband Hydruc 300 pH metre respectively. Melting points were determined using electrothermal melting point apparatus. A microelemental analysis was obtained from Microanalytical Laboratory, University of Otago. The UV spectra were obtained using B. Bran 722-2000 spectronic 20D spectrophotometer and UV-2102 PC spectrophotometer. The IR and spectra were recorded using a Schimadzu spectrometer. The 1 H and 13 C NMR were recorded in Acetone-D 6 on a mercury-200BB spectrophotometer.
Preparation of N, N ' -bis(salicylidene)-3,5-diaminobenzoic acid
A solution of 3,5-diaminobenzoic acid (0.01 M, 1.52 g) in absolute ethanol (10 mL) and 0.01 M NaOH (10 mL) was slowly added to a solution of salicyaldehyde (0.02 M, 2.44 g) in absolute ethanol (20 mL). The reaction mixture was refluxed for 4 hours at 60-65 ºC. The reaction was allowed cooled and the grey coloured precipitate formed collected by gravity filtration. The precipitate was washed with cold ethanol (3x10 mL) and dried to a constant mass to give 2.95 g, 82% yield.
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Results and Discussion
The ligand H 2 B was prepared by the reaction of 3,5-diaminobenzoic acid with salicyaldehyde (Scheme 1). The reaction of the ligand H 2 B with Hg(II) and Ag(I) fragments were done by modification of a literature proceudure 5 . Job's continuous variation method was employed in determining the metal-ligand mole ratio of the metal ion {Hg(II) and Ag(I)} and H 2 B for complexes HgB and AgB The summary of results of electronic spectra of H 2 B, HgB and AgB -are presented in Table 1 . The UV spectrum of the ligand (H 2 B) shows maximum absorption at 342 nm and a shoulder at 221 nm. The complexes HgB and AgB -showed absorptions peaks at 347 nm and [210 nm and 261 nm] respectively. These absorptions are attributable to intraligand π-π * transitions. The molar absorptivity of the two complexes is appreciably increased in intensity than for the ligand. At higher wavelength, the extra peaks in both complexes is due to metalligand charge transfer (MLCT) band 6 indicating the formation of chelate complex thus creating extra chelate ring 7 . There is no indication of a d ← d electron transitions in both complexes 8 . (Table 2) were expectedly different but showed some similarities due to common functionality of the H 2 B moiety. The absorption due to aromatic C-H at 3054.38 cm -1 is exactly the same for the ligand and the metal complexes 9 . The -OH stretching vibration of the carboxylic acid group was observed at 2986.87 cm -1 for the both ligand and the complexes. These similarities in the IR absorption of -OH and -C=O groups in both the ligand and complexes indicates non-coordination with the metal centres through the carboxylic acid moiety. The absorption at 1617.37 cm -1 due to N=C bond 6 of the ligand shifted to lower frequencies and was observed at 1567.21 cm -1 and 1595.18 cm -1 for the HgB and AgB -respectively. This evidently suggests the involvement of the azomethine nitrogen in coordinating to the metal centres in the complexes 10, 11 . The above evidence thereof rationalised the proposed structures of the neural HgB and the anionic AgB -complexes Figure 1 (a) and (b) respectively. 
The acid dissociation constant, pK a , of 10.1 and 10.2 were also determined by potentiometric titration and half-height methods. These values correspond to pK a already reported in literature 14, 15 . This result indicates that in a basic medium simultaneous loss of two protons of the hydroxyl groups will be expected in accordance with equation (2) .
Effect of pH buffer on extraction of Hg(II) and Ag(I)
The extraction of Hg(II) with 1% H 2 B/CHCl 3 and Ag(I) with 1% H 2 B/CCl 4 were studied as a function of pH within buffer range of 1-13 to establish the pH for optimum extraction. A plot of % extraction vs. pH (Figure 2) show that extraction generally decrease with an increase in the H + concentration (i.e. as the pH decrease from 7 to 1). This is obviously due to the competition between H + and Hg 2+ for the azomethine ligation sites. Highest extraction of 98% and 94% were observed for Hg(II) and Ag(I) at pH 8 and 8 respectively. 
Effect of salting-out agent on extraction
The extraction of Hg(II) with 1% H 2 B in CHCl 3 and Ag(I) with 1% H 2 B/CCl 4 were studied at varying concentrations, 10 -3 -1.0 M of the salting out agents (NaCl, Na 2 SO 4 , NaClO 4 and KNO 3 ) and (Na 2 SO 4 , NaClO 4 and KNO 3 ) respectively at a constant acid concentrations. In each case, the acid concentration at which there was only partial extraction of the metal ion was selected. The results are graphically shown in Figure 4a and Figure 4b . In general, the amount of Hg(II) and Ag(I) extracted decreased with increased concentration (10 -2 -1.0 M) of the salting out agents due to the formation of the corresponding Hg(II) and Ag(I) salts with the acid anion. At 2.0 M HCl, only 58% of Hg(II) was extracted. On addition of small amount (0.5 mL) of 0.001 M NaCl, the percentage extraction was enhanced to 74%. This could be attributed to increase in dielectric constant of the aqueous media in which the complex is less ionic and more soluble in the organic phase 7 . With 0.1 M H 2 SO 4 , the percentage extraction of Hg(II) was enhanced from 51% to 96% by addition of 0.01 M Na 2 SO 4 while the extraction of Ag(I) was enhanced from 56% to 84% in 0.001 M H 2 SO 4 with Na 2 SO 4 concentration of 0.001 M. 
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